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a  b  s  t  r  a  c  t
A  76-year-old  female  taking  oral  medications  for chronic  atrial  ﬁbrillation  and hypertension  was  admit-
ted  to our  hospital  for  examination  of  bilateral  leg  edema.  Transthoracic  echocardiography  showed  an
enlarged  coronary  sinus  of  about  40 mm.  Contrast-enhanced  computed  tomography  revealed  absence
of  the  left  innominate  vein,  a persistent  left  superior  vena  cava,  and  absence  of  the  hepatic  segment  of
the  inferior  vena  cava.  The  interrupted  inferior  vena  cava  connected  with  the  hemiazygos  vein. The  left
superior  vena  cava  also continued  to the  hemiazygos  vein  with  reﬂux  to the enlarged  coronary  sinus. Anterruption of inferior vena cava
emiazygos vein
olysplenia
splenia
diagnosis  of  heterotaxy  syndrome  associated  with  polysplenia  was  made.  No  other  congenital  cardiac
abnormalities  were  found.  The  patient  was  also  diagnosed  as  having  right  cardiac  failure  due  to  atrioven-
tricular  valve  regurgitation  associated  with  chronic  atrial  ﬁbrillation.  The  bilateral  leg edema  improved
rapidly  with  oral  medications.  Although  complex  venous  malformations  such  as those  described  above
are  rarely  observed  in the  elderly,  absence  of the  hepatic  segment  of  the  inferior  vena  cava,  as  in  this  case,
mon
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The prevalence of heterotaxy syndrome is about 2.2% of all con-
enital cardiac diseases [1], but it may  be underestimated since left
somerism with mild cardiac malformation may  not be detected
ven in adults, while right isomerism with serious cardiac mal-
ormation is often detected in the neonatal period. Absence of the
epatic segment of the inferior vena cava is a common malforma-
ion in left isomerism in heterotaxy syndrome [2]. We  describe a
ase of heterotaxy syndrome diagnosed from the absence of the
epatic segment of the inferior vena cava and polysplenia in an
lderly woman.
ase  report
A  76-year-old female taking oral medications for chronic atrial
brillation and hypertension was referred to our hospital for fur-
her examination and treatment of bilateral leg edema. Her blood
ressure was 110/60 mmHg, pulse rate was 70 beats/min (irregu-
arly), oxygen saturation was 96% (room air), and respiratory rate
as 15 breaths/min. A grade II/VI pansystolic murmur was  audible
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at the apex, the jugular vein was  distended, and marked bilateral
leg edema was  observed.
A  chest X-ray showed cardiac enlargement (cardiothoracic
ratio = 68%), without pleural effusion or pulmonary congestion. An
electrocardiogram revealed atrial ﬁbrillation with a heart rate of
72 beats/min. No signiﬁcant ST-T changes were present.
Laboratory test results were normal except for a high brain natri-
uretic peptide value of 595 pg/mL.
Transthoracic echocardiography revealed normal left ventricu-
lar diameter and left ventricular contractile force. Moderate mitral
and tricuspid regurgitation was observed probably due to mitral
and tricuspid annular dilatation associated with bilateral atrial
enlargement. The pulmonary systolic pressure was estimated to be
25 mmHg. A large hollow structure of about 40 mm was  observed
on the posterior side of the left atrium which connected to the right
atrium (Fig. 1).
Contrast-enhanced computed tomography showed the hollow
structure to be the coronary sinus. Absence of the left innomi-
nate vein, a persistent left superior vena cava (Figs. 2A and 3),
and absence of the hepatic segment of the inferior vena cava
were observed (Figs. 2E and 3). The interrupted inferior vena cava
connected with the hemiazygos vein (Figs. 2B–E and 3). The left
superior vena cava also continued to the hemiazygos vein with
reﬂux to the enlarged coronary sinus (Figs. 2A–D and 3). A diagno-
sis of heterotaxy syndrome associated with polysplenia was  made
vier Ltd. All rights reserved.
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Fig. 1. Two-dimensional transthoracic echocardiograms showed parasternal long-axis view (A) and apical four-chamber view (B). Arrow showed a large hollow structure of
about  40 mm on the posterior side of the left atrium, which connected to the right atrium. LA, left atrium; RA, right atrium.
Fig. 2. Intravenous contrast-enhanced computed tomography scan revealed the hollow structure to be the coronary sinus. It showed a persistent left superior vena cava (A),
and  the left superior vena cava continued to the hemiazygos vein with reﬂux to the enlarged coronary sinus (A–D). It also showed an absence of the hepatic segment of the
inferior vena cava (E), and the interrupted inferior vena cava continued to the hemiazygos vein (B–E). Polysplenia was also detected in this study (F). Rt SVC, right superior
vena cava; Lt SVC, left superior vena cava; CS, coronary sinus; HAV, hemiazygos vein; IVC, inferior vena cava; HV, hepatic vein; LA, left atrium; RA, right atrium.
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[8]  Wren C, Macartney FJ, Deanﬁeld JE. Cardiac rhythm in atrial isomerism. Am Jig. 3. The schema of normal venous anatomy (A) and venous malformation in this
ase (B). Arrow showed the hepatic segment of the inferior vena cava.
Fig. 2F). For further evaluation, a microbubble was  administered
ia her left cubital vein and a right-to-left shunt was not detected
y using transthoracic echocardiography. Coronary angiography
id not show signiﬁcant stenosis in the coronary artery. Although
omplex venous malformation described above was observed in
his case, all venous blood returned to right atrium, so her bipedal
dema was considered to be caused by atrioventricular valve regur-
itation associated with chronic atrial ﬁbrillation and bilateral atrial
ilatation. Her bipedal edema rapidly improved after administra-
ion of a diuretic and an angiotensin-converting enzyme inhibitor.
he is now clinically stable in outpatient clinic.
iscussion
Situs heterotaxia is the symmetrical growth of organs originally
eveloped asymmetrically. Some cases of situs heterotaxia occur
n conjunction with asplenia or polysplenia which are classiﬁed as
splenia syndrome and polysplenia syndrome [3,4].
Asplenia syndrome (right isomerism) is basically characterized
y a bilateral right atrium structure, bilateral trilobed lungs, bilat-
ral right bronchial tube structure, and absence of the spleen.
olysplenia syndrome (left isomerism) is basically characterized
y a bilateral left atrial structure, bilateral bilobed lungs, bilat-
ral left bronchial tube structure, and multiple spleens. There have
een a large number of reported cases that could not be classiﬁed
nto either syndrome. Since about 1990, those cases have come to
e known as heterotaxy syndrome. Diagnosis of heterotaxy syn-
rome only requires at least one organ presenting with a left–right
ifferentiation disorder [5].
Most cases are isolated occurrences, although family clusters
re occasionally observed. A family history of congenital cardiac
isease and a maternal diabetes mother have been reported to be
elevant predictive factors [6].
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Cardiovascular abnormalities in typical asplenia syndrome
(right isomerism) include malformations, such as duplicate veins
(superior vena cava, inferior vena cava), single ventricle, pul-
monary stenosis/obstruction, double-outlet right ventricle, and
total anomalous pulmonary venous return, which often occur in
combination and trigger serious clinical symptoms in the neonatal
period [7].
Cardiovascular malformations in typical polysplenia syndrome
(left isomerism) tend to be moderate compared with those in asple-
nia syndrome. Absence of the hepatic segment of the inferior vena
cava as observed in this case occurs in most cases of left isomerisms
[7]. This is because the hepatic segment of the inferior vena cava
develops from the hepato-cardiac channel of the right side formed
around day 40 of fetal life. Furthermore, there is a relatively high
prevalence of bilateral superior vena cava and coronary septal
defects. Moreover, total anomalous pulmonary venous return, sin-
gle atrium, single ventricle, and double-outlet right ventricle are
observed though not as frequently as in right isomerism [7].
In  right isomerism, electrocardiograms of the same patient have
revealed two  types of P waves at different periods: one derived
from the right atrium and the other derived from the left atrium
[8]. On the other hand, in left isomerism, P wave derived from
sinus node is uncommon. In addition, although atrioventricular
block has rarely been observed in right isomerism, 10% of cases
of left isomerism have had coexisting complete atrioventricular
blocks [9].
Malformations, such as malrotation of the intestine and biliary
atresia, have also occurred due to right-to-left differentiation dis-
order. There also has been a problem with increased susceptibility
to infection due to asplenia. In particular, in the case of right iso-
merism, asplenia has been observed in combination with complex
cardiac malformations, and the clinical course was  serious in some
cases because of infectious disease [10].
In conclusion, the prevalence of heterotaxy syndrome may be
underestimated, and absence of the hepatic segment of the inferior
vena cava is a pathognomonic malformation in left isomerism in
heterotaxy syndrome.
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